Inhibition of apoptosis facilitates necrosis induced by cisplatin in gastric cancer cells.
Although cisplatin has been shown to induce both apoptosis and necrosis in cancer cells, the potential interconnections between these modes of cell death induced by the drug remain unknown. We studied this phenomenon in gastric cancer cell lines and identified one cell line (SGC-7901) that underwent apoptosis, and another cell line (BGC-823) that primarily underwent nonapoptotic cell death, in response to cisplatin. Apoptosis in cisplatin-treated SGC-7901 cells seemed to be caspase dependent and was mediated, at least in part, by the BH3-only protein, Noxa. This was evidenced by the rapid upregulation of Noxa and inhibition of apoptosis by small interfering RNA knockdown of Noxa. Nonapoptotic cell death induced by cisplatin in BGC-823 cells was characterized by lack of DNA fragmentation, delayed externalization of phosphatidylserine, caspase independence, plasma membrane disruption, and intracellular vacuole formation, indicative of necrosis. Surprisingly, blockage of apoptosis induction by a general caspase inhibitor or by Noxa small interfering RNA in SGC-7901 failed to protect against cisplatin-induced cell death. Under such conditions, SGC-7901 cells displayed cellular features associated with necrosis. Cisplatin-induced apoptosis, thus, seems to precede necrosis when the apoptotic machinery is operative. When the apoptosis program is defective, necrotic cell death takes place as an alternative pathway leading to cell demise. Induction of different modes of cell death that are interrelated in the same cells by cisplatin has the potential to be exploited in formulating new adjuvant cancer therapies.